WVITH the increased use of radiography, pulmonary cystic disease is being recog-nised with sufficient frequency to warrant more than the passing mentioni given to this condition in textbooks. The condition is regarded by some as a medical curiosity, and because of this and the complications to which the condition frequently gives rise, a wrong diagnosis is often made. It is hoped that the cases to be reported will show that pulmonary cystic disease is not a rarity, and that the (lescription of the many complications encountered will emphasise the many ways in which the condition may present.
With the exception of case 1, the cases to be described were first recognised in infancy or childhood, but pulmonary cysts have been recorded in the stillborn fcetus and in the newborn. There is no doubt that the condition is a clinical entity of congenital origin.
The earliest report of a lung cyst was in a three months old infant (lescribed by Fontanus (1638) . Grawitz (1880) reported multiple cysts throughout both lungs in a 51 months old infant. Schenck (1937) made an extensive survey of the literature of cysts of the lung and reviewed 374 cases described up to 1937 . \Volman (1930 (b) Single Medium Sized Cyst. If uninfected, these cysts often remain silent, but they may give rise to cough from pressure on a bronchus, or to slight dyspncea from loss of functioning lung tissue (Case 2). If infected, the history is that of bronchiectasis and, radiologically, a lung abscess is simulated (Case 6, Fig. 6 ).
Case 2.-A girl, then aged six years, was examined in January, 1948, complaining of a chronic unproductive cough. She was otherwise well. There was an area of bronchial breathing at the left apex, but no other abnormal physical signs. An X-ray of the chest (Fig. 2) showed a cystic area with a fluid level at the left upper zone.
On re-exarnination in February, 1952, when aged ten years, her general condition and physique were excellent. She had no cough and, except for slight dyspncea on moderate exertion, was free from symptoms. Bronchial breathing was present at the left upper zone, but there were no adventitious sounds. She was afebrile, the white cell count was normal, a Mantoux series was negative, and the blood sedimentation rate (Westergren) was only 4 mm. in the first hour. She showed no cyanosis and no clubbing of the finger tips.
A barium swallow showed that the cyst did not communicate with the oesophagus and thus excluded an cesophageal pouch. A para-tracheal cyst was excluded when a bronchogram revealed no communication with the trachea.
A diagnosis of congenital lung cyst was made. In view of the good general hlealtlh and normal growth operation was not advised, but the patient is being kept under review.
(c) Multiple Cysts of Variable Size. Radiologically, multiple cysts appear as annular shadows and may occupy variable portions of one or both lungs. They present a "soap-bubble" appearance and in a high proportion of cases are confined to the upper lobes.
(i) Confined to one lung only.
Case 3.-A boy, aged four years, was admitted to hospital on the 15th October, 1951, with a two weeks' history of cough, nausea and general malaise. On clinical examination the respiratory rate was increased, numerous crepitations were audible in the region of the right mid and upper zones of the chest posteriorly, and bronchial breathing was present in these areas. There was no appreciable change in percussion note. An X-ray of the chest was reported to show "Consolidation in right mid zone. Apparent emphysema in right upper zone may-be associated with a recent pneumonia but a cystic lung is a possibility." The condition did not respond satisfactorily to penicillin and sulphonamides. The symptoms and signs persisted, but two weeks later, a further X-ray of the chest showed considerable clearing of the right lung. One week later, the boy had no symptoms and there were no abnormal physical signs. An X-ray of the chest (Fig. 3) showed still further clearing of the right lung but persistence of the cystic appearances. Four months later an X-ray of the chest showed that the cystic areas were still present.
(ii) Scattered throughoutt both lungs.
Case 4.-A boy, aged eight years, was admitted to hospital on the 7th December, 1950, complaining of a constant nasal discharge, recurrent "chest colds," poor appetite and lassitude. On clinical examination the left nasal airway was blocked, and numerous coarse rales were audible in the mid zone of the right and left lung.
An X-ray of the nasal sinuses showed infection of both right and left maxillary antra, and an X-ray of the chest (Fig. 4) showed numerous cystic areas in both right and left mid zones, with fluid levels in the cysts in the right mid zone.
DIFFERENTIAL DIAGNOSIS.
Suppurative Pneumontia.
In the author's experience, the multiple cavities of pulmonary abscesses occurring in suppurative pneumonia most frequently give rise to difficulty in diagnosis. The history is helpful. The child with secondary abscesses has been well till the onset of an acute pneumonic illness. Instead of showing the usual rapid response to treatment, the general condition deteriorates, often after as short a period as four to five days, and it is usually evident that complications are present. The adventitious sounds may persist, or be replaced by absent breath sounds with stony dulness due to an empyema which frequently results from the rupture of a sub-pleural abscess. Radiological clearing of these secondary abscesses may take place in three or four weeks, whereas infected cysts are characterised by the static nature of the condition over several months. With treatment, secondary infection of lung cysts may clear but, while serial X-rays may show the cysts to vary somewhat in size from time to time, the cysts do not finally disappear as do abscesses.
Case 5.-A boy had "pneumonia" at the age of four months, from which time he had a chronic cough which was frequently productive. He had a further attack of "penumonia" when aged one year and two months, and again when aged one year and four months. At that time he had a productive cough, and sputum, which was thick and yellowish, amounted to about half-a-cupful daily. On examination growth was normal for a boy of his age. There was dulness on percussion at the left mid and lower zones, and bronchial breathing and numerous adventitious sounds were audible in these areas. There was an appreciable degree of clubbing of the fingers. Three years later the physical signs were unchanged, and an X-ray of the nasal sinuses showed gross infection of both maxillary antra, and an X-ray of the chest showed numerous cysts at the left mid and lower zones and at the right hilum. He was treated with a double maxillary antral wash-out, and a seven-day course of penicillin combined with postural drainage. Six months later, when aged five years, there were no abnormal signs on clinical examination of the chest, but an X-ray of chest (Fig. 5) showed the previous cystic areas still present. In view of bilateral involvement of the lungs with cystic disease operative interference was not advised.
On a single examination during one of the attacks of "pneumonitis," due to infection of these congenital cysts, it would have been extremely difficult to exclude a diagnosis of suppurative pneumonia.
Lung Abscess. A single uninfected cyst which is partially filled with secretion, and shows a fluid level, may simulate a lung abscess on X-ray (Fig. 2) , but the child will look and feel perfectly well. There will be no malaise or toxwemia, no pyrexia, and none of the finger clubbing or purulent sputum, that frequently contribute to the cliniical picture of a lung abscess. With an uninfected cyst there will be no leucocytosis. An infected cyst will present the signs and symptoms of a lung 145 p abscess, andl only its behaviour over a period of time will enable an accurate dliagnosis to be made.
Case 6.-A girl, aged five years, had a history of cough since the age of eight months. On examiination on the 9th March, 1950, there was dulness on percussion aIt the base of the left lung, and bronchial breathing anid numerous adventitious sounds were audible in this area. AIn X-ray of the nasal siinuses showed infection of b)oth maxillary antra, especially the right. An X-ray of the chest showed consolidlation at the left base. Two months later the physical signs were unchanged, and aln X-ray of the chest showed ain area of consolidation with a fluid level at the left base. Four months later the child's general condition was much improved, but she had dyspnoea on moderate exertion. Cough wxas less severe, though she still had copious purulent sputum whichi drained easily oIn postural drainage. AIn X-ray of the chest at that time showed a cavity containing a fluid level in the left lower lobe, with some conisolidation in this area. In April, 1951, the clinical and ra(liological picture (Fig. 6) posteriorly. An X-ray of the chest showved a large cyst at left upper zone and numerous small cysts at the left base, but no evidence of consolidatioin. An X-ray of the nasal sinuses showed both maxillary antra to be opaque, consistent wvith sinusitis. Maintoux 1/100 was negative. Repeated cultures of sputum and gastric Nvashings show\ed ilo evidence of tubercle bacilli. The sinus infection responded to treatment, symptoms cleared, the boy's general condlitioil became satisfctory, alndl ani X-ray of the chest (Fig. 7) on the 30th July, 1952, showed the cysts still present in the left lung. A diagnosis of cystic disease of the lung simulating tubei-culous cavitation was made.
Emlpyeititi.
A loculated empyema resembles a cyst which is filled with secretions or pus. Rupture of an infected sub-pleural cyst gives rise to empyemlia (Case 9).
COMPLICATIONS.
Repeated attacks of pneumonia, at intervals of weeks, months or years, may be diagnosed in retrospect as episodes of pneumonitis due to recurrent infection of cysts.
Case 8.-A boy, aged ten years, had "pneumoinia" wvhen aged eleven months, andl again when aged one year and eleven months. Since the second attack of pneumonia he had a chronic productive cough, -with thick greenish sputum. He had five further attacks of left-sided "acute pneumonia" betweein 1945 and 1950 . In December, 1945 , an X-ray of the chest showed an area of consolidatioin with cavities in the left side of chest. In September, 1947, a bronchoscopy was dolne by Mr. Purce, who noted that "The bronchoscope passed easily into left main bronchus and on into lower lobe. No stenosis of bronchi seen. No pus in lower lobe bronchus, but some pus trickled down from upper lobe bronchus." He advised against immediate pneumonectomy, but suggested daily postural drainage, and a review' in six months.
The boy began to thrive, cough became less troublesome, anid sputum less copious. On examination oIn the 21st November, 1951, there was marked upper dorsal kyphoscoliosis. The apex beat was in the fourth left intercostal space, well outside the mid-clavicular line. Expansion of left side of the chest was grossly diminished. There was dulness on percussion, and areas of amphoric breathing wvith whispering pectoriloquy were heard over areas of the left lung posteriorly. There wvere numerous rales at the left base. AIn X-ray of the chest (Fig. 8) showed marked displacement of the mediastinum to the left with an opacity of major portion of left lung field, and a few transculent cystic areas. An X-ray of the nasal siInuses showed infection of both maxillary antra. A diagnosis of congenital cystic disease of the lung with secondary infection and fibrotic changes was made.
If . cyst is invaded by organismis which are resistant to treattmienit the conditioln clinically becomes a lung abscess (Case 6). WVith infection of a polycystic lesion which is intractable to treatment chronic pulmonary suppuration occurs, and the conditions is clinicallv indistinguishable from bronchiectasis. As with an' chronic suppurative lesion in the chest, cerebral abscess is an occasional complicationi. Sub-pleural infected cysts are particularly liable to give rise to empyema, and often it is onlv after the empyrema has been treated, and the patient is convalescent, that the underlying cystic disease is recognised.
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Case 9.-A girl, aged twelve years, had a chronic productive cough from the age of three years. An X-ray of the chest at the age of eight years showed several cystic areas in the right mid zone. In May, 1949, at the age of nine years, she had a rightsided empyema with Staphylococcus Aureus as the infecting organism. The cysts were not visible until some pus was withdrawn from the pleural cavity. The empyema was treated by right rib resection and drainage. Three years later her general condition was satisfactory, but she still had a cough with a small amount of sputum, and an X-ray of the chest (Fig. 9) showed cystic areas in right mid zone. On examination there were numerous adventitious sounds at the right mid zone and right base. An X-ray of the nasal sinuses showed infection of both maxillary antra. With antral wash-outs for her sinus infection, and postural drainage for her chest condition, she made good progress.
Recurrent pneumothoraces, which are frequently bilateral, should lead to a careful search for underlying cystic disease, as this complication seems to be common, especially with the so-called honeycomb-lung type of lesion. Radiologically, thin-walled cysts are seen distributed uniformly throughout both lungs. The cystic appearance is more readily detected during spontaneous pneumothorax. If bionchitis or bronchiolitis becomes superimposed this type may lead to right heart failure.
Ulceration of a cyst wall occurs frequently, and the patient then presents with a history of a hremoptysis.
A spill-over of pus from an infected cyst may cause collapse of areas of the lung not directly involved by cystic disease (Case 10). Such collapsed areas may subsequently develop bronchiectasis, thus giving rise to the presence of congenital cystic disease and acquired bronchiectasis.
Case 10.-A girl, aged nine years, had a chronic productive cough from infancy. On examination on the 12th January, 1951, there was early clubbing of the fingers, diminished movement at the base of the left lung, and also dulness on percussion and diminished breath sounds in this area. There was an area of amphoric breathing at the left upper zone posteriorly. An X-ray of the chest (Fig. 10) showed collapse of the right middle lobe and left lower lobe, and a few cystic areas in the left upper zone. A complete Mantoux series was negative, repeated cultures of gastric washings for tubercle bacilli were negative, and no tubercle bacilli were found on direct examination, or on culture, of the sputum. It was assumed that the collapsed lobes were the result of blocking of the appropriate bronchi with pus from the infected cysts.
PROGNOSIS AND TREATMENT. When there are no complications the condition may remain innocuous, or it may cause dyspnoea as a result of reduction in the functional capacity of the lung tissue. In the absence of symptoms no treatment is required, but asymptomatic cases should have a periodical review to ensure that, should infection supervene, it is detected and treated early.
In an infected case, depending upon the sensitivity of the infecting organism; antibiotics or chemotherapy should be given. 
